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Abstract of JP81 59584 

PURPOSE: To provide a helium liquefied 
refrigerator in which evaporating gas increased 
at the time of increasing the thermal load of a 
material to be cooled is efficiently recovered 
and which has small facility capacity and 
power consumption, in the refrigerator in which 
the thermal load of the material to be cooled is 
varied and further provide a method for 
operating the refrigerator. 
CONSTITUTION: A low temperature buffer 
tank 52 which is operated by a slightly lower 
pressure than the pressure of a material-to-be- 
cooled cooler 9 is provided, the evaporating 
gas increased at the time of increasing the 
thermal load of the material 16 to be cooled is 
temporarily stored in the tank 52, and at the 
time of reducing the thermal load of the 
material to be cooled, i.e., reducing the 
evaporating amount, the low temperature 
helium gas in the tank 52 temporarily stored is 
returned to a helium liquefying unit 7 of a 
predetermined quantity. 
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met, mm&#;i$fr#imn-?mmL-±^i) t>^^ 
Binary i>A*kWtit^y ^A^jtisgggi:*: 

[«*^2] tfrlB-y -7 A tetany 

^rurv^- tSr#®t-r5^*«iia«<o--y !7Ai& 

= t &*mt-f sis*'! 1 is^w—y 
its*'® 5 ] Ai#3S i ie«<o- y vj»mimmmw<v 

[000 1] 



[0 0 0 2] 

sk;*-*-*}^ ffrimm&mmi, ^zmmsmm 
2, m,^m^m3, jt (i?a-/^Ayy) #4, e 

iSi7i:, y <> A^bttisc 7 -e&<t: bfc&tt^ y •> 

[0003] mim$ki£ffimiRxfim2m&&mm2X' 

1. 2^ffi) -CWK**fCV^«fl:^P ?Aff?Jt8lC- 
jaff??g£iv ZZX-mbtfxb<Dfm&ftfrtiZ. 
[0 0 0 4] ItfFfBS&l, »2«SRffilt«l, 2-e 

s^iaftffig-ciftgsi o abases 1 i \£&*tii.xmm? 

ttlft 1 2 «r&-C?»XJfc#i¥ 3 rt^M^*?aSficg-eSKK 

i sm^ttu mmg-m^v i7A#*<D#*pas<t*?K 

m&ffiA-tZffi& 1 0<O#JBE— y ?A;*f;MC&?££-$-;i 

-c»S7<^?as*T?#ab, KAiE^^«&?c«tffi^iii^ 

2«glffiietgl2»cKA£*K ffO ; ffiiSS^ti--CmnBiSK«r 

[0005] awasH^y !7Af?it 8-e^«tu^y -7 
9, B&ASttaA*-e#}&u-r^2«SRffias«2<7>KAffiO 

[0 0 0 6] -73\ llWEiR^y l7A»«8fc»ttS*b 

fcffi^y ^aj^ ma 5\cmm\^xm#}m&#i&u 

DlJSU^ftU 7^bTHfIIE^y fAffi 

-fk»«7tcR**u. Hft32^i¥3-C^3SffiAi-S«EISl 
0co#JEE^y ir{c±t3B&^ 

taa*-e#tau, kaetj^^bej; •jisv^^^ro 

grlBJB l #SffS8«t 1 KKA^itS. 

[0 00 7] rcoj;5J-0iAJE73«S^5BEiji8IS:rg! 
H|fiKI--r5r ilcfct?, % 1 «SSJEI8«lffl!l<DK Afi*: 
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[0008] mi nmmmm 1 », gfriscD ± 5 k«»*p 

mjE^m 1 ©KA nttia<D«£8SKiS:t7 feixfcBE^iPaffi* 
2 0<©«#JcJ;»5*riB^>l'^#l 9<DBB*d*llSMi£*v 
S. 

[0009] »2#®ffii^«i2i4, wis* 1 mm&mm 

1 «r*ttrt-*^ y *A#*«rjjrjfe«>flE#*-cwE-r*fc 
«xE>%<£>-e&"j s BStsts 1 ^aiBSts 1 1 mm\^ 

#2 2*ttit, Sl2««ffiiBI«|2©KAPf+ja«?5jffiK«c: 

asw btvfcffi^pes^ 2 3 <Dft#{c ± 9 awa^ 

2 2wisfti6s^ffl$n5„ 

[0 0 10] ttCM£tMH$ 3 tt, <7A#;*£ 
title, »Jl^y ^-JE-^ 

sua-*-**:*, ttiM«Hi03iw&t«fM*-eMAs 

[0 0 11] K»*n#:j^*PS|5 9lc:ji, m#^v 

4<^5S^5rPiSi-5?^fiCpfiP^2 5i, 1 6© 

[0 0 12] 

5fc*f£©£fB©#£\ «T©J:5*ra«i6S*>ofc 0 i"ft 

*>■&, »iff«i#i 6©?RiA#a:aiSds±^v>4&^w^y 
!?A*ft***«i!:*5v^-ctt, m i nnswrn 1 ©ss* 

?££P#:i 6 I'te, 

tt, ^^#1 9*r^b-CJBl««ffi»»l«>ittaj!f 

imiwt>4v^-e, r#s*asa^< ft 9 7v=>-^ 

[0013] *fc, tt^f^i 6 <D**«r**:i«*B:, £ 



s&Kumx-rs;: fc#-e#i\ 1 «ftffi»« 1 <z>K Ata 

SCSMT^. »AEtf©iB«W*, S^-ho^^Sr^ 

k <£ 9 m&mft&n 0 wosmwm 6 s-tse i^xmifc&m 
[ooi4] *?&ia«i©*«fet it, tr 

mzmm z ^xm^mu znozticz*) mm® e * 
ffl-?#ftv\, 

[0 0 15] *?&EI«l©»J©*«fei: Lt, 3 

Mse^[i]iix*)*i:P^/<eate±©saja»rinx.. ^y? 

A«{t«» 7 as*a!fls i49K«a^h ^J±#i-6„ 

[0016] »»*pfr 1 6 <Dm&ffimw)msit®t 

»M6 <Dftfc> 9 iCiftift^ftiPlff 9 
«4MPI*»2*tfl:--*- (B94MH*) trRCU ilftA*? 

^NPtifflt^ai^ai^ 9 Pvomt*-^ y * Aoitti: ± 
oxtz—?—&mmi^ m&^vv mc-r 

Sfc*, R«»*!^*t < ft 9 , *fc» »?&4P#:i 6© 

[0 0 17] ^*P#:©^A#*dSA 
Mft-y !>A«fli»ar»iiixtr*oWE*«E*iii*i-5 

[0 0 18] 

ftspgpt, m&im, mm*-\fzs, jt 

#^Sr*-T5^y l>A^k«ISBi, ^—y ^AM-fbaSB 

-e^kLfc^fr^y ^A*ff?eu Bfris^spfls©^ 
^y ^A^^^3isKt^#^fc--y ^A^n?&i«ii« 

)^*pg(icO«^*P<*:©^A^f(OSt!)i-J;5^B—y VJ*i} 

^sco^ib^KiR^ft^ft^^r-r siSjfl^ 5-77?v 
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;*jfS«#, foSv^i. — y *A#*<z>SK&£3fj£tjfE;i:fc: 

[0019] -r**>t>» *^M^@f4. tm^fmati 

jfi^ 5/ 7 r 9 v * Sr , St ?ft*P^»95 £ — y ? A iKflsBG 
»fc©|RHcRrf\ mkm.'*y7r9i'9ft\z.WHnW<r> 

i^»»£;h/C^3(m^s/7 7*^rt<£>-^y ?A#* 

[0 0 2 0] *rLT, Wl%d.1&Ws<*y7T9>?ti, 

5 fc, sp*>iSi«As^mwm«{c«iSiJi-'<< #s-/§K£»r 

!&»jt£ U ^SS©ff^®(*9ic«. b-c^y ?A 

tt>fbtti«p*»p>«j<sa^y ^a^^oss^ mcfifc 

[0 0 2 1] ««t*P^*PSCS- 

rau ^aj^w^^cj^u-T^bfcfSfr^y 

AP«*!6>6®flr*JcJ:0HianPI«E4rffv\ BHSErtK 

[0 0 2 2] £bl£, <&M.'*-V7T9^2*:\&X~-W 
-y *J>>itx.mtlSl9LK<D9Lmt:—&\z.fk»r&¥BLbl, 

mw#<oftt>v\£. i&m'<iy7T9^9mnmmz.mfk 
[oo2 3] ±E«*fcfcv^-c, mw^v VAtrnkiSi 



[oo24] Mz-x, mm.&.nm<n®.x&t>*- , &K% 
#*«*E»««>RAffiAH:fc zxmffl-tz&.timffi& 

[oo2 5] *38w«^y vj*m<tfi}mmm<om 

m*mtz. ±IB#^<o-^y *Aj£fls?im£«ro»E;&rifc 
t?*>o-c, m&m^^v7T9is9frh^)VJ>.m\M. 

BE*lcjJi:C-C«Sitffi»«ettiMB!l«©^y £A#;*£$i^jE 

mm®. xn\mm tutxmm&mvm xmnmx tram 

y ?A#;*4£r3S!W-t-Si i: LT^S. 

[0026] -rtefr-h. frftrnxmn. ^y ?a#*st 

KUffBU !>A%^^I^Slg|5lc^AL-C 
«^4p«i:«rJftip-r5^y 5r A ffift;ttft|&flt0>aB#&-? 
fcoT, «J^*Pfr *?^«l-r ■S^ttc J; «3^b7t^yt> 
A^*, y ?A#*ftwifil££KitXL#.5^ 

y7r9^^^mm^xmm^v <?j*mimn<DW ! $zWk 
^m*mxmmw&m<ow.xu\cmz>m'&v>mt>y.tm 

■rs^y ■j'A^^w— jfBSr^teu, ^#gtffi«i«iwsiA 

feo, &Km{*%tmn<oi£*i&&m^xms&maa. 
;<v7T9i/?^mA-rz>m&^v trJxtfxm&mwr 

[0 0 2 7] ±.e&(D£. b *^W*jfef4, 

frbmzmm^v v&#xb<nm&m\c£r>#imi>. j 
iK^y ^Atf«rt<D^--y ^A§r0fS*asaL-tffiE 
^ufcfiia^y ^A^^sr^ancio^ta^ su 5 
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J$ ltv*.5*j&«:»-c 5 r 1 4 < flSiaottflg-etHiitx u 

[0 0 2 8] 

t mzmmmM.-r s r t a^tB t * 

[0029] r<£>£5(£. je»3l«5^ (fRfcfe^f«'>^) 
>?\c^ffi b McmU-lr S C i: (c 

»a««*«v^-c, *&9mnmmm*jK*'!). mam 

[00 30] fltTEsfeHJ^b^Jt^tt, £ttMEI*i::*r 
[00 3 1] 

[0032] ia 1 14, zmm L-izm 1 mmm<o^ 

xmwkmmvmim&Emmi, m2mmmt$m2, 
m&m$m3, jt*4jk«w^-^5 i 5£{§;t 

tei&Mn 9 1 ic*ox, tH(Gtt?Mv#^)ffi 9 -caws bfc 
^A^^^rirfs-y ?Aj^btSSi5 7Kjif-r^y ?a 



[0033] mmi&m.'<v7 7?^* 5 211, f5&&Afi 

i i: <bK, JCgftrflMi 5 2a UHMHRS'— >»u K«52b 
5 2 cK, ^«Et L--CiKS*fiffl^y ?A#*£-^lJ * 
SfE&B^Ht-LTSU^y ^ AfK^SB 7 icMi" i 5 

[0 0 34] ffiGtt^^^m 9 Ktt, ^Kftiflfls^ 
Vttt bite t b *>K* mft^V VJ>.ftW8\z9m&ti1t 

z&KimttXi&m 9 ictt*&-r 5 acis 1 s ic 

f«S# 2 4 btV. 1 6 CO^A^JCJ^ Cfc 

t>A^»S|l#?&SPSC9^^^tt5 

[0 0 3 5] ^y !7A^^aSB&5 lCOiSifi^ 

l 6©«kft|l(r*»Jc«je>i*ilfJ!:-«l!:»»-c#aJ:5 
r?^52 t-^y !7Afgr<k«as7 tcowco^y !7A# 

X^ilggg 5 1 Kte, ffi73lStfiS5 3 &R|MMB'-5 3 T? 
©JP^HSJl73^0i#5 4 bfr&WZtl. l&m.^*7T 

So 

[0036] mm%i i mummm 1 RVfn 2 mmmrnm 
8, 2 itf*ti?tiwtv<btv, ffimm&mm 1 , 2^ 

APf+ittcoMKi-tt, ^S^-Y^^JSKl 8, 2 1tc^r 
*VP*l«»tfc^>f^^# (BETJ^SS*) 19, 2 2&8SI 
WtZ>&J3Wb&2 0, 2 3^Cte>tb-CV^ 0 
[0 03 7] »Ci^ Ji|E*^W^ y -7 Afgfbft^Bf- 

^•TS. HP*>, ««f*Pft:i 6<Of»£ffiaS5£#»EI$2 5 
0W, *^A#il^Np4 0 0 0W, -frcDgTC^A^fjl 

K-y--r^^J3 o oii>S(c2 o^pfl. ^sp^coassr 

3. 6K (*K«:^.y -7A^ftffi73 0. 5 2tUE) (cj^ip 

[0 0 3 8] ~<DW&. ¥*S^A^f«, (2 5 0WX2 
8 0©+4 0 0 0WX2 0f)>) -5- 3 0 0S>= 5 0 OWt 
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rate, ^«(D^-fk^)Sli^ (5 0 0W-2 5 0W) =2 
5 OWjCioT^^ixS^^y 9A«^I3 7 1 0 g 
(*b 3 0 y y IvW) K&ft^y 17 -Mi, S&JE 

2^s.(om^v K'^^s^m^n, mm 

tt-^y ?i>>ff?«8<Di£ffi&Ji#£ii:.5. 

[oo39j ±mfemmm ( 2 s 0 #n.i) ^tcjg^ y 
!>Affit8(iiffm$tvfc^-y ^a«, &±%&ffim 

m (2 0M) ^^JSi-SiSfb^tl^ (4 0 0 0W 
-5 0 0W) =3 5 0 0WfflS^Cifl:^!)!>AtL 
"C, &&P«^2 5lr£9P«£*v£i£fl^y !7A{fcj£ 

[0040] *^)KtAWS*s (2 0 fJ'Ia]) ^tcigjn-r^ 
i&3*^y ^A^s«*tj3 7 1 0 g-efct), ea«3. 6 
K<D&mz.wm.\^xift4: o 0 y y hMcftm-rzfrb. 

*PSB 9 ©leEA 0 . 5^JE<t»)0. l^JEffiV^O. 4 
^UEt^^-TtVfi, f*9^a*b 2000!)? h/v^^-TS 
ffil^y7r^>'^ 5 2^g-r5rtliJ: , 3, 
y ^A^f^^4 0 0 y y h/K^^:*^#a-r5 - £#-0 

[0041] &*im&.ffiw& (2 os>ra> m 

icmm-rzmft^v i7a#*bu «^flc^aigs9<Dm 

$^5ff^)P©#2 7W8fi*^JaiD^*. te»*P#?fc*P 
SB9 0ffi^3Sr— ^tc«*>oo N ffiS^y 77? V:7 5 2 
roffi^SrO. 4tUEa>b0. 5^JI^±#^-ar-C^ffi?a 
^"/7 7 ?^ 5 2^i*s#ai^ix5<. 
[0042] — ** i ^sm«i« 1 ti, flfHS^^I^A 

w (^fi*) 5 o ow#icmm-rz>m&#xm2 e. 

5g/s 01*3. 6KX'<DtmffiMX'2. 9 y y h/V 

s. sfnaffita^y^r^v-^ 5 2 £ ^aiL-c^y -7A 

M-fk«g6 7(c(HliR$^5^^W:. fil/<y77?> 
?5 2©tiiP iC^lt feiifcflETMmC* 5 3 Rxmm^ 

mm 1 itaflEai«i 1 tc*s®A^}i5„ 

[0 0 4 3] JtfiTjHE ( 2 8 0©>|ffl) B^CDf&ftffi ( 2 5 

ow) I;i511^ilii3. 2 5g/sfJi)5*> 

U13. 2 5 &/ s(D$m%:ftoZ. tl£&5, 

MIS, BPt>»^dlftA«fa<Wfcfi«^y7r 
5 2(C^g|$tvfcfifrfE^^^ii*^3 7 1 0 
e<r>^\\c%xhti. Jtfi#tf>:£S ( 1 3 . 25g/s 
x 2 8 0g>= 3 7 1 0 g) *s*!ya$4x5*»?>, mJlBiSa 
/<y7r?^5 2©Kitt > 0. 5$Cffi^P>5£WJE^ 
0. 4 5CJEJCM5. 



[oo44]^i i ic#m-r^^-r^^# 1 

9 tt, ffi®^ ^77^^52 Off^)dS|a:^T|5M 
(0. 45eUI) ClLfc^K, 

1 «KAffi;*J&IE;*)f8SiS§ 2 0 T&tiJ 2 0 

ofa^-|JiJ;9^^x#l 9<DHSi|rJgini-r5J; 

* (ff-ffiHS) J: t> V>#< , £ft3H»*m ( 2 8 0*J>) 
J:9#-<<Sia^s/7r?^^ 5 2 <ojE^7*sgf^«)S^T 
K«[ (0. 4^UE) tC^UTL*o/t#^-^. s; 
77^^52 d^*^fi£Jl±<O^^^SrK?l U — 
y 17A^t:Slgi5 7f*9(7)^«^l¥3^*5(tS^7>'^ 

Siffim 1 Wi£ttl#;*<0— 1 9 £g* UT 

»3l^A-r2.(Sa^y7r?>i!' 5 2*^©^^ 
[0045] r <Z> J; 5 , ffiEftiPtt 1 6 0>ttAft2**:M 
^ii*D-t-S^^Sr-^NSfi^s'7r?>'^ 5 2K 

ft^-tS^k^it^TJ (4 0 0 0W) jJS^g-Cfeofc 
iK *3gWf-J:*u£> i^Sr7C«lc(S» (5 0 0W) -f 

[0 0 4 6] fc*5. ^Htfet^-Cli, -CSS.^i'^TiS'Vj!' 

5 2 fc-isssi bfc^^^^ y T7 A|R^«SC 7 tC- 
5 4 tSrtS(tfcd^ KJE^H®«5 3&lWE7JSS@i#5 

?>-^ 5 2<oaipffl!io^y <?j±tfxffi&ms&5 1 

77^^52 (£-B#gfiS L-fcl&fgtf* *— ^JSfi-ClHl 
[004 7] §214, Lfc^ 2 HJg^W^ 

9 Off 7^^, - 2^BE. Wift^V 7^118© 

[0 0 4 8] gSISS5 2^ffi 

ratals' 7 r * s 2*>?)«)ii8^t 
^ y 17 A^ttiSP 7 rtr*^-^ $ i»2?^P 3 -c*» 



-6- 



M&Xxte. BEAiMMB5 3atn*W*»5 3©«»-C 

[0049] js^y -fAfffit te^ttft^ 

-.!)!?AM#2 4 > ff^Sia!«6«-efcSffi^Sia!SS2 
{00 50] >fc*S, JOMtM-etMEEflNi 2 tf*ft5*& 

®.mx-&>zffi&'<'{ s<*mm 2 1 , /q^#2 2M 
ie^p®§§ 2 3 14, tttmtffiien 2 ofitrgkEBtts t 

[0 0 5 1] *9mmz.*s^xt>. fi^y7r 

^ 5 2 OWPfflO^y !? A^»«gB 5 1 JE 
[0 0 5 2] 

[El] 




&~y ^A^t^«^«/55#ibti-5o 

[HSDWfflf^&I&W] 

[b 1 1 *&wv>m 1 ni6«4r^-r^y * j^mmw 
m 2 ] *&m<o%i 2 iais«sra%-r^ y ? Mma&n 

[El 3] tt*o^y ^A^bft^HO-^Sr^-r^ 
[«F#W|ftW] 

2- --J|S2««E«mi, 3 
2 4-fS^!)7AM#, 2 6HK4KMMk 2 6 - 

eammk 2 7-Kim#, 5i--.y^A^» 
mm®, 5 2 -{sm^ ^7?^, 52b 

[02] 
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